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(54) DROPLET SENSING AND RECOVERY SYSTEM OF INK JET PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a system for 
checking the emission and directionality of a droplet with 
respect to each of the nozzles in the nozzle array of a 
full-width array printing head and individually recovering 
a functionally defective nozzle. 

SOLUTION: A movable carriage having a droplet sensor 
16 and a nozzle recovery device 18 is provided and, 
when the carriage 20 is moved in the longitudinal 
direction of a printing head 10, respective nozzles are 
checked one by one at once with respect to whether a 
discharged droplet is present and the direction thereof is 
corrected by the droplet sensor 16. The nozzle in 
question is discriminated during the first movement of 
the carriage 20 traversing the printing head 10 and 
recovery operation is executed with respect to the 
discriminated problem nozzle during the second 
movement. It is necessary that the recovery operation is 
executed with respect to the problem nozzle and the 
nozzle is re-checked by the droplet sensor in all of the 
nozzle arrays. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the maintenance station of the ink jet printer for equipping a print head 
side with the print head which has all the width arrays of a nozzle, checking every one 
satisfactory actuation of each nozzle at once, and identifying a problem nozzle, and 
fixing and recovering only a problem nozzle The globule sensor and problem nozzle 
recovery device which were attached in advancing-side-by-side migration carriage so 
that advancing-side-by-side migration might be carried out in parallel with it along 
with the array of the nozzle of the above-mentioned print head, It has a means for 
carrying out advancing-side-by-side migration of the above-mentioned carriage, and a 
means for supervising the location of the above-mentioned globule sensor and a 
recovery device to each nozzle of the array of the above-mentioned nozzle, when 
advancing side by side migration of the above-mentioned carriage is carried out. The 
above-mentioned print head emits at least one ink globule alternatively through a 
globule sensor from the above-mentioned predetermined nozzle, when the 
above-mentioned globule sensor moves on the above-mentioned carriage and the 
predetermined nozzle of the above-mentioned nozzle array aligns in the globule sensor. 
The above-mentioned globule sensor While sensing whether the globule was emitted or 
not, when a globule is emitted The orbit of a globule is sensed and it determines 
whether to be what has the enough orbit of the globule. Further a globule sensor It is 
the maintenance station characterized by identifying each problem nozzle during one 
crossing of a nozzle array, and the above-mentioned recovery device performing recovery 
action in each of that identified problem nozzle. 

[Claim 2] In the maintenance approach of all the width array print heads of an ink jet 
printer the above-mentioned print head It is what has the straight-line array of a nozzle 
in the nozzle side of the print head. The above-mentioned approach 
Advancing-side-by-side migration of the movable carriage is carried out. the array of the 



nozzle of the above mentioned print head -- parallel - advancing side by side - When 
the globule sensor and the recovery device are attached in this carriage and 
advancing-side-byside migration of the above-mentioned carriage is carried out, the 
location of the above-mentioned globule sensor and a recovery device is supervised to a 
nozzle. When the above-mentioned globule sensor reaches the nozzle to which a globule 
should be emitted, and the position which aligns The globule emitted at a time from 
each nozzle of the above-mentioned nozzle array at once by one nozzle of globule sensors 
attached in movable carriage is sensed, each nozzle to a globule - alternative -- 
emanating -- the above-mentioned advancing side by side A globule sensor determines 
[ whether the globule was emitted and or not ], and when a globule is emitted It is 
determined whether each orbit which the detected globule follows is enough. The 
problem nozzle in the above-mentioned nozzle array is identified. In the case of 
advancing-side-byside migration of the after that of the above-mentioned carriage 
While performing predetermined recovery action in the identified each problem nozzle, 
sensing the globule emitted from each problem nozzle with which recovery action was 
performed and checking perfect recovery The approach characterized by having the 
phase of rerunning predetermined recovery action when not recovering completely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to globule sensing for all width array 
print heads that the maintenance system of an ink jet printer is started [ print heads ], 
and each nozzle is checked [ print heads ] more in a detail about the error of the 
direction of a globule to which globule radiation was failed or emitted, and return the 
detected defective nozzle to suitable actuation using recovery hardware, and a recovery 
system. 
[0002] 

[Description of the Prior Art] In order that ink may dry in a print head nozzle, getting a 
nozzle blocked or blockading partially is continuing posing a problem with a thermal ink 
jet printer. As a result with which the nozzle was got blocked, a globule is not emitted or 
a globule does not follow the globule orbit of the request to a record medium, or [ putting 
a print head into a high humidity environment by usually using a maintenance station, 
in order to conquer this ] ■- or [ or / preventing desiccation by sealing ] - or he is trying 
to delay remarkably A maintenance station includes the function to remove the air 
bubbles by which have been accumulated or formed in a print head while it gives the 
vacuum for attracting ink from a nozzle and removes dry ink or a viscous plugging thing 
from a nozzle. Generally suction of such ink by the maintenance station calls a priming. 
While a print head is in a maintenance station, the viscous plugging thing of the ink 
which emitting an ink globule periodically from a nozzle also dried, and ink is removed 
from a nozzle. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the print head of all the width arrays 
that have per [ 300 ] inch thru/or 600 pieces, or a nozzle beyond it has many nozzles, it 
causes a problem peculiar to a maintenance top. For example, the print head of 12 inch 



width which has 600 nozzles per inch uses 7200 nozzles, and the each tends to receive 
desiccation. Since the ink of a considerable amount is wasted, it is not practical on 
economy to carry out the re-priming of all the nozzles, whenever it gets some nozzles 
blocked. Although many solutions are performed by the well-known technique in order 
to maintain the actuation nature of all nozzles in the print head of all width arrays, 
each nozzle is questioned, radiation of a globule and the directivity of a globule are 
detected, and there is nothing that is made to turn recovery hardware only to a nozzle 
with a poor function, and saves the consumption of ink. 

[0004] The mark hum's U.S. Pat. No. 5,304,814 is indicating the sensor circuit and 
approach for detecting existence of the ink globule emitted from an ink jet print head. 
An integrator integrates with the output of a sensor, and high interest profit amplifier 
amplifies the signal with which it integrated, and generates a sensor circuit output 
signal. When a globule interrupts a beam of light way partially at least, the output 
signal with which it integrated directs existence of a globule, i.e., passage. This circuit is 
preferably used for controlling the heating element of a thermal ink jet print head by 
adjusting the power to a heating element so that sufficient power to emit a globule may 
perform positive actuation. 

[0005] The purpose of this invention checks radiation of a globule, and one nozzle of its 
directivity at a time at once by the single movable sensor to each nozzle of the nozzle 
array in all width array print heads, and is recovering or correcting separately the 
nozzle which is held with a sensor and does not fully function by movable recovery 
hardware with it. 
[0006] 

[Means for Solving the Problem] In this invention, along with the die length of all width 
array print heads, advancing-side-byside migration of the globule sensing element is 
carried out, and one nozzle of globule radioactivity ability of each print head nozzle is 
asked at a time at once. This ehminates the need of enabling it to use one sensor to all 
the whole width array print heads, and incorporating each globule sensor for every 
nozzle. The existence of the emitted globule is sensed with the directivity, and the 
information is electronically memorized by the controller of a printer, storage of the 
location of a problem nozzle - the same advancing side by side as a globule sensor - the 
recovery device attached in movable carriage is the basis of control of a printer 
controller, carries out the address of each specific problem nozzle, and performs the 
selected actuation of carrying out a priming and directing existence of cleaning, i.e., the 
contamination in near a nozzle, or desiccation ink for the problem nozzle, based on 
whether the nozzle can emit a globule or the directivity of a globule being bad. Various 



maintenance algorithms are programmed by the printer controller and it is chosen as it 
based on the output circuit of a sensor. These algorithms include actuation called the 
wet **** activity of the repeat before the vacuum cleaning activity for removing increase 
of the increment in the quiescent time over a problem nozzle, and a vacuum, i.e., 
priming suction, or a liquid cleaning solution and the dissolution, company ink, or other 
contaminations. The corrected problem nozzle is rechecked to the engine performance 
suitable after the recovery action by the recovery device. When all nozzles function 
appropriately, it enables it, as for a printer controller, to perform printing actuation of a 
printer, or [ that one or more nozzles do not still emit a globule ] - or in emitting a 
globule in the wrong direction, only the count programmed by the remaining problem 
nozzles makes a recovery device turned [ controller ] When all nozzles do not return to 
satisfactory actuation, while an error signal communicates to the control panel of a 
printer and a notice is made by the user of a printer, unless the operator of a printer 
overrides manually, the disable of the printer is carried out from a print mode. 
[0007] 

[Embodiment of the Invention] At the time of the need of one well-known format, when 
a printer has the print head 10 of all width arrays as shown in drawing 1 and 2 in a 
dropping ( drop on demand) ink jet printer ( not shown) in a print mode, it is held in a 
fixed position and the ink globule which a record medium ( not shown) like the cut sheet 
of a paper is moved through a print head at a fixed rate, and is emitted from a print 
head is received. The print head has the straight-line array of the nozzle 15 completely 
prolonged covering the width of a receipt medium. Therefore, probably, it will be easily 
clear to a direction parallel to the migration direction of the printing sheet of a record 
medium that the muscle of a lack image is made, when one nozzle in [ all ] an array 
becomes malfunctioning. While a printer is not printing, as shown in drawing 1 , the 
relocation of the print head is carried out to the location which faces the maintenance 
station 12. here, the seal of the print head nozzle 15 may be carried out with cap 14 so 
that desiccation of the ink in a nozzle may be prevented, or it is shown in drawing 1 - as 
a cap ■ alienation - it is held in a location and a problem nozzle is corrected by 
cleaning and the priming using a recovery device 18. 

[0008] the partial outline top view of the print head 10 of all width arrays where 
drawing 1 has been arranged at the maintenance station 12 - it is - a maintenance 
station ■* advancing side by side - it has the globule sensor 16 and recovery device 18 
which were attached in the movable carriage 20 in one, and the movable cap 14. 
Although estranged and shown from the print head 10, for example, it operates with a 
suitable means (not shown) like a solenoid, when there is no print head in a print mode, 



as illustrated, seal contact is carried out in the nozzle side 33 of a print head, and cap 14 
is moved so that the contact may be canceled. As known well, when the seal of the cap is 
carried out to the surroundings of the array (only drawing 2 sees) of a nozzle 15 in a 
print head side, it constitutes an airtight chamber, and generally moisture is given so 
that the damp ambient atmosphere which prevents that the ink in a nozzle dries this 
chamber by which the seal was carried out may be formed. The humidity in a cap can be 
given by the well-known approach of a large number like the absorption pad 13 shown 
with the broken line with which it fills up with ink or other liquids. Other known 
approaches filled up with an absorption pad are emitting an ink globule there from the 
nozzle of a print head, and an option is further based on the liquid source of supply 
according to individual (not shown), while a print head is not printing, in order to cover 
the nozzle of a print head *- a print head - a record-medium conveyance means (not 
shown) -- usually - a conveyance belt - since - it must move to another distant location. 
drawing 1 R> advancing side by side from the print zone (not shown) where a print 
head 10 counters a conveyance means in 1 and 2 -- it rotates on the movable carriage 20 
to the location which carries out contiguity confrontation, and is shown in it. Rotation of 
a print head is performed around the pivot 11 prolonged from the both ends of the 
attachment substrate 22, as shown by the arrow head 39. Along with the parallel guide 
rail 26 and the shaft 27 by which a rotation drive is carried out and by which chasing 
was carried out, advancing- side by- side migration of the carriage 20 is carried out in 
order mutually. A guide rail is firmly attached in the frame member 31 of 
immobilization of a printer (not shown), and the shaft by which chasing was carried out 
is attached in the frame member 31 pivo table, and is driven by the electric motor 28. 
When, as for a guide rail and a shaft, carriage 20 is moved to one side of a print head, 
only distance sufficient among them for a cap to be movable is separated mutually. 
[0009] The print head 10 of all width arrays is assembled from the print head subunit 
32 to the straight- line array of the subunit on the attachment substrate 22, as indicated 
by U.S. Pat. No. 5,198,054 taken up as reference here, such as Mr. Drake. Although it is 
desirable that it is graphite as for an attachment substrate, steel and a suitable metal 
like aluminum are sufficient as it. Since an attachment substrate conducts heat easily 
and it not only gives the integrity on the structure for attaching a print head 10 in a 
printer, but it carries out dissipation, it is also a heat control means. Additional cooling 
can also be given by circulating a cooling agent (not shown) through the attachment 
substrate 22. A subunit array is adjoined with the wire bond 34, and a printed circuit 
board 29 is joined to an attachment substrate. In order to print necessary information, a 
printer controller (not shown) controls the electric pulse to the heating element 35 



(shown in drawing 5 ) arranged at each one channel 19 of every of each subunit 32, and 
this is performed by carrying out the address of each heating element separately 
through the driver circuit of the electrode of a ribbon cable 38 and the circuit plate 29, 
and monolithic accumulation of each subunit 32, and the wire bond 34 to logic (not 
shown). If drawing 1 and 5 are referred to, it will be attached in the array 24 side of a 
subunit contrary to the print head subunit 32 side joined to the attachment substrate 22, 
and a seal free passage will be carried out with the ink inlet port 25 of the reservoir 23 
of a subunit through the alignment opening 21 of a manifold 30, and the ink supply 
manifold 30 will supply ink to the array 24 of a subunit. The main ink source of supply 
(not shown) separates, is arranged at a printer, and is connected with a manifold by the 
hose 37 attached in the manifold inlet port 36 at the seal type at a manifold. Each 
subunit of a print head has the straight-line array of the parallel channel 19 which is 
open for free passage with the subunit. Each nozzle side of each subunit 32 is the same 
flat surface mutually, and forms the single nozzle to the subunit array 24. 
[0010] It is sensed by coincidence about directivity with the orbit of a globule suitable 
for the print head 10 of all width arrays when the globule has been sensed by carrying 
out a re-location periodically from a print zone or a location (not shown) in the location 
of a near [ the maintenance station 12 ], and asking or checking each one nozzle 15 of 
every at once about radiation of a globule by the globule sensor 16 from it. With a 
desirable operation gestalt, a globule sensor and a recovery device 18 are assembled in 
one by the carriage 20 generally arranged in one side of a print head, when a lid should 
be made to a nozzle array by this like [ in case a printer is in the non-printed mode or a 
standby mode ], can carry out seal Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. of the nozzle side 33 of a print head with cap 14, and can surround the whole 
array of a nozzle 15. Even when a printer is in a print mode, printing by the print head 
is intercepted periodically, and it is moved to a short maintenance -among time amount 
station, and the globule radioactivity ability of each nozzle is checked by the globule 
sensor, subsequently, a print head is returned to a print zone and printing actuation is 
continued. If the defect of globule radiation or the problem of directivity is detected, a 
print head will be held at a maintenance station, and it will receive a predetermined 
corrective action with a recovery device so that it may state below. 

[0011] Drawing 4 shows carriage 20 with one the globule sensor 16 and a recovery 
device 18, and is the expansion top view which removed the ink supply manifold 30 
partially for the formation of illustration clear, and showed a part of subunit array 24 
partially. A recovery device has the vacuum nozzle 40, this nozzle is connected to the 
source of a vacuum (not shown) by the path 41 shown with the broken line, and this, 



and the path 43 and hose 46 (shown in drawing 2 ) which were shown with the broken 
line are connected to the source of a vacuum. A liquid wiper is equipped with the 
meniscus 44 of a cleaning solution, and this meniscus contacts the nozzle side 33 
alternatively, when a cleaning solution is pressurized a little, in order to make this jut 
out. When carriage 20 moves a vacuum nozzle in parallel with a nozzle side, only 
distance "t" is estranged from the nozzle side so that the vacuum removal of the 
cleaning solution which adhered to the nozzle side with the meniscus can be carried out. 
It is made to release and go together and a cleaning solution can be made to carry out 
vacuum removal of dry ink and other contaminations, for example, dust and the fiber of 
paper, with the dissolution or the ink which dried the cleaning solution, and a 
contamination easily. It is increased so that a vacuum nozzle may occasionally align 
with the selected nozzle whose priming is the need, and it may be stopped and a vacuum 
suction force may remove the ink of the specified quantity from a problem nozzle by the 
controller of a printer. The rate of the carriage for globule sensing is about 1 inch/second. 
Return crossing of the carriage for recovering a problem nozzle with a cleaning solution 
is about 2 inches/second to the nozzle which has a problem in directivity. The priming of 
the nozzle which did not emit a globule is carried out by vacuum removal of ink. In the 
case of the print head which has the nozzle printed by 600spi(s), 8 thru/or 13nano 1. of 
ink are removed by the priming of each nozzle. After being identified, and the memory 
unit of a printer controller memorizing and 1st recovery being performed by the 
recovery device 18, a problem nozzle is again checked so that the globule radial voice of 
the identified each nozzle for which the recovery action was performed may state to a 
detail below by the globule sensor 16. the problem nozzle which is not corrected 
completely - a recovery device - again - cleaning - and a priming is carried out and it 
checks again. With a predetermined number and a desirable operation gestalt, after 
three recovery attempts, a printer controller operates a display panel (not shown), 
notifies the operator of a printer of the ability of one or more nozzles not to be cleaned, 
and prevents printing by the printer unless a manual override is operated. It enables it 
to print a manual override under in the optimal quality. 

[0012] The cleaning solutions removed by the ink and the vacuum nozzle which were 
removed by priming actuation through a vacuum nozzle are collected by the collection 
and the liberating tank (not shown) which have been arranged in the middle with the 
source of a vacuum. This collection and liberating tank are connected to the vacuum 
path 41 by the hose 45 ( drawing 2 ). The source of supply of a liquid cleaning solution is 
pressurized by the diaphragm or piston (neither is illustrated) of the suitable means for 
giving the pressure over which a meniscus is made to jut out, for example, the height of 



the hydrostatic head of a supply container, and cam actuation. The same recovery device 
is indicated by the United States patent application 08th of application / No. 047 or 931 
on April 19, 1993 entitled "wet **** Type ink jet printers (Wet- Wipe Ink Jet Printer)" 
taken up as reference here, such as Mr. KURAFIN. 

[0013] if drawing 2 and 4 are referred to, the globule sensor 16 will be taken up as 
reference here - clean - him - etc. - it has the photodetector 48 of the same pair as 
what was indicated by U.S. Pat. No. 4,255,754, and these are attached in the wall 47 of 
carriage 20, this wall forms opening 49 and the globule 50 emitted through this passes 
it in accordance with an orbit 51. An optical fiber 52 is attached in the wall 47 of 
carriage, and the end 53 adjoins opening 49, and it aligns face to face at the 
photodetector of a pair. The other end of an optical fiber is connected to the light source 
(not shown). Drawing 3 is the partial schematic diagram which looked at the globule 
sensor 16 and recovery device 18 which were attached in carriage 20 toward the cap 14 
of carriage 20 and its back from the print head, the only difference of drawing 2 and 
drawing 3 - a photodetector pair - it is the sense of the optical fiber edge 53 which faces 
48 and it, and 90 degrees of edges of the fiber which applies light to a photodetector and 
it are rotated. 

[0014] In drawing 2 , and 3 and 5, the straight-line encoding strip 54 of a suitable 
ingredient like Mylar (trademark) is attached between the frame members 31. This 
strip When the print head has been arranged in the field of one of these at the 
maintenance station 12 including the optically detectable encoding mark 55 by the 
sensor (not shown) The exact location of the liquid wiper 42 is given to the vacuum 
nozzle 40 list of the exact location of carriage 20 as a result the globule sensor 16 to each 
nozzle 15 of a print head 10, and a recovery device. Carriage 20 has a hole 56 and the 
encoding strip 54 of immobilization slides it in this. The nozzle which the hole of 
carriage accepts migration of the carriage to the encoded strip sensor, and a printer 
controller moves carriage 20 from the end of the array of a nozzle, emits a globule 50 
from each nozzle 15 when the globule sensor 16 aligns on the desired globule orbit 51, 
therefore functions correctly passes the center line between the photodetectors 48 of a 
pair, and moves a globule, the above -- clean - him - etc. - as indicated by the patent, 
the difference of the electrical signal generated by two photodetectors determines the 
directivity of a globule by detecting existence of a globule, namely, it determines 
whether to be on another side rather than whether the orbit of a globule is between [ of 
two ] photodetectors correctly, and one side. When the orbit of a globule runs along the 
path which cannot sense a photodetector, directivity of an emergency is bad and this 
condition has it. [ equal to defective radiation ] a sensing circuit (not shown) required as 



a globule sensor 16 - the above - clean - him - etc. it is the thing of the format fully 
indicated by the patent, therefore omits from explanation of this invention. 
[0015] The globule 50 sensed by the globule sensor 16 in one operation gestalt forms a 
humid environment, and prevents that the ink of a nozzle dries while it is collected with 
the absorption pad 13 in the movable cap 14, and it is moved so that the nozzle side of a 
print head may be contacted, and cap 14 carries out the seal of the nozzle. Or the 
globules sensed by the globule sensor are collected in the closed slot 58 attached in the 
tooth back of a globule sensor as a broken line showed to drawing 5 again. The ink 
collected in this slot flows out through the outlet 59 by which taper attachment was 
carried out, and is sent to used ink ** (not shown) which has a dismountable absorption 
member (not shown). In order to hold a photodetector 48 and the optical fiber edge 53 so 
that it may not become dirty in ink when the transparence covering 78 of arbitration or 
covering is not used, it supports so that it may show Mizouchi's ink to used ink **, as a 
vacuum is given to a slot, and air is lengthened through a globule sensor and the arrow 
head 60 of a broken line shows. 

[0016] Drawing 6 shows another operation gestalt of the globule sensor 16, and the 
globule sensor 70 of the operation gestalt of drawing 6 consists of the sensing field 
formed by the infrared (IR) light emitting diode (LED) 72 and the single longitudinal 
direction photo diode 74. The beam of light 73 from LED irradiates photo diode at 
homogeneity, and generates 1 set of an electron / hole pairs. When an exposure is 
distributed over homogeneity, a current equal to each of two electrodes 75 and 76 of the 
diode shown in drawing 7 is generated. When a globule 50 is discharged through the 
center line 77 between LED72 and photo diodes 74 which aligned, a shadow is 
temporarily formed in photo diode throughout at the time of the migration. This 
produces reduction of all the photocurrents relevant to the cross section of a globule, 
and reduction of the difference of the current of two electrodes relevant to a longitudinal 
direction location. When a globule moves through a center line, the equal sag of the 
current of two electrodes is observed, but when a globule approaches one electrode and 
passes, without carrying out centering, reduction of the photocurrent of the electrode 
becomes larger than reduction of the electrode of another side. Extent of a main blank 
can be determined by measuring the mutual ratio of two currents, or the ratio to all 
currents. 

[0017] Drawing 7 is the block diagram of the sensor circuit 80 for performing this, the 
three outputs - the digital globule existence signal Vpres, the globule size signal Vsum 
of an analog, and globule horizontal position signal Vdif of an analog it is . 
[0018] In the sensor circuit 80, the longitudinal direction photo diode 74 is chosen so 



that the current, pair, and location of a difference may serve as a straight line. Photo 
diode has the 800x275 microns (namely, 0.800x0.275mm) active region, in order to make 
a globule signal into max to the photocurrent of a stationary. Such photo diode can come 
to hand from phot nick DETEKUTAZU of California and Chatsworth. LED72 is 
standard 940nm die and part number T191 V-C which can come to hand for example, 
from tele FONKEN GmBH, and has the optical output of 2.32mW of nominal ratings in 
lOMa. In the opening 49 of the frame part which maintains desired separation, LED 
and photo diode counter mutually and are attached. While the transparence covering 78 
is arranged on LED and photo diode at arbitration and enabling it to clean easily, it 
enables it to give mechanical protection. LED72 is about 50 Ma(s). It is continuously 
energized by DC and a photocurrent is sent to the sensor circuit 80 using a small 
shielding coaxial cable (not shown). 

[0019] The photocurrent from each electrodes 75 and 76 is the 2 volts [/microampere ] 
mutual-conductance amplifier 82 and 83, for example, LH chosen to reported 
25-microvolt input-offset-voltage adjustment. 00 It is separately amplified using 44C 
operational amplifier. A several mV difference is enough to shunt a current completely 
to the electrode which higher potential required. 

[0020] A filter is carried out with filters 79 and 81, and it is added by the summing 
amplifier 84, and the outputs from amplifier 82 and 83 are all the signals Vsum. It is 
obtained. This produces the electrical potential difference which is asked by the printer 
controller and can direct existence of a globule and the time of arrival of a globule. This 
is Vsum. It is attained by adding to one input of a comparator 88. Suitable reference 
voltage Vref for the input of another side of a comparator 88 When impressed, it is 
directed that digital signal Vpres was generated and the globule 50 passed. 
[0021] Vsum It can also be used so that the scale of globule size may be given. A bigger 
globule projects a big shadow on photo diode 74, and they are all the bigger signals 
Vsum than the case of a small globule. It generates. Therefore, while a globule passes 
through the globule sensor 70, it is peak amplitude, i.e., Vsum. When measured, the 
scale of globule size is acquired. 

[0022] The output from filters 79 and 84 is supplied also to the amplifier 85 of a 
difference, and this amplifier is the bipolar signal Vdif. Generating, the amplitude and 
sign give the signal showing the longitudinal direction location of a globule. 
[0023] The globule 50 with the typical single output of a summing amplifier 84 is a 
250 millivolt peak signal typically, when [ it is one half between / whose / LED and 
photo diode mostly ] the globule sensor 16 is promoted through a passage and its center 
line 77 by the way, and the signal-to-noise ratio is about 25-1. The signals according to 



two individuals in the output of two amplifier 82 and 83 before adding to the sensed 
globule are 125 thru/or a 75-millivolt peak signal typically, and a signal-to-noise ratio is 
about 13:1. The peak signal from the amplifier 85 of a difference is the signal Vdif with 
which the longitudinal direction location of the globule to a center line 77 is expressed 
when a globule passes through between LED and photo diodes. It forms. The directivity 
of the globule which the peaking capacity electrical potential difference from the 
amplifier 85 of a difference changed between +250 millivolts thru/or -250 millivolts, the 
globule left and passed it from the center line typically, so that output voltage was large, 
therefore has been sensed when the low electrical potential difference of the amplifier 
85 of a difference is larger than -250 millivolts becomes it is bad and equal to the choked 
nozzle to which a globule is not emitted. 

[0024] Other suitable optical sensors for sensing existence of an ink globule As indicated 
by the mark hum's U.S. Pat. No. 5,304,814 It is partially intercepted at least by passage 
of the globule by which the beamoflight way between LED and photo diode passes 
along the beam of light way, and the integrator which integrates with an output signal 
You may use it, as long as the integral signal showing the orbit of the globule to the 
center line between LED and photo diodes which aligned can be generated. 
[0025] Along with a guide rail 26 and the shaft 27 by which chasing was carried out, the 
horizontal migration to the opposite side is started from one side of a maintenance 
station by actuation of the motor 28 turning around the shaft to which chasing of the 
carriage 20 was carried out whenever the print head 10 of all width arrays had been 
arranged at the maintenance station 12. When determined by the strip and optical 
encoder (not shown) by which it was encoded that the globule sensor 16 aligned with the 
1st attainment nozzle 15, a printer controller makes a globule 50 emit by the electric 
pulse to a heating element 35. In the case of the longitudinal direction location of the 
globule to the perpendicular bisector between existence of a globule and the photo diode 
of a pair, or single longitudinal direction photo diode, the beam of light or beam-of-light 
way partially intercepted at least by passage of a globule, and a sensing circuit 
determine the longitudinal direction location of the globule to the center line 27 between 
the light source or LED, and the photo diode that aligned at it. In the nozzle side of a 
print head, it is carried out for every nozzle, when carriage crosses the nozzle side of a 
print head and moves, a problem nozzle is identified, and this procedure is memorized 
by the memory of a printer controller. In the case of return crossing by carriage, if a 
globule is not emitted, the priming of the problem nozzle is carried out, otherwise it is ** 
carried out by alternative overhang of a meniscus 44 with a cleaning solution, and, 
subsequently vacuum cleaning is carried out by the vacuum nozzle 40. the nozzle which 



does not function completely with satisfactory directivity while checking that only the 
problem nozzle was checked by the globule sensor 16, and has been recovered for 
subsequent printing of a nozzle •■ under the 2nd recovery action again a priming 
that is, it is cleaned. The nozzle which was not recovered after three attempts With a 
printer controller, although it is a nozzle with a poor function, and arbitration, while 
displaying directions of the amount of a defective nozzle on the control panel of a printer 
As long as there is no manual override, printing beyond it is forbidden automatically, 
carriage is returned to the end of a maintenance station, and the seal of the cap 14 is 
carried out to the nozzle side of a print head. By this The environment where there is 
humidity is formed, and desiccation of a nozzle is prevented while a printer is 
maintained at the non-printed mode. 

[0026] One important effectiveness that get it blocked or directivity carries out the 
priming only of the very bad nozzle is being able to save the ink which is the article of 
consumption purchased by the user of a printer. 



[Translation done J 
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the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll advancing side by side by which crosses it and advancing- side-by side 
migration is carried out in parallel with the nozzle side of the print head of all width 
arrays - it is the partial outline top view of the print head arranged at the maintenance 
station equipped with the globule sensor and recovery device which were attached in 
movable carriage. 

[Drawing 21 It is drawing in which being drawing showing the print head of all width 
arrays, showing the nozzle array in the nozzle side, and showing partially the globule 
sensor which faces a nozzle array, and a recovery device. 

[Drawing 31 It is drawing seen toward the globule sensor and the recovery device, and 
while the print head of all width arrays is partially shown from the tooth back, it is 
drawing having shown another sense of a sensor. 

[Drawing 4l advancing side by side ■• it is the expansion outline top view of the globule 
sensor and recovery device which were built into movable carriage. 

[Drawing 5l It is the outline cross-section side elevation of the globule sensor which 
faces one nozzle of the print head of all the width arrays when meeting the profile line 
5-5 of dr awing 4 . 

[Drawing 61 It is drawing showing another operation gestalt of the globule sensor shown 
in dr aw in g 5 . 

[Drawing 71 It is the block circuit diagram of the globule sensor of drawing 6 . 

[Description of Notations] 

10 Print Head of All Width Arrays 

12 Maintenance Station 

13 Absorption Pad 

14 Movable Cap 

15 Nozzle 



16 Globule Sensor 
18 Recovery Device 

20 Advancing Side by Side - Movable Carriage 
22 Attachment Substrate 

26 Guide Rail 

27 Shaft by Which Chasing was Carried Out 

28 Electric Motor 

29 Printed-circuit Board 

30 Manifold 

31 Frame Member of Immobilization 

32 Subunit 

33 Nozzle Side 

35 Heating Element 
40 Vacuum Nozzle 
42 Liquid Wiper 
44 Meniscus 
48 Photodetector 

50 Globule 

51 Orbit 

52 Optical Fiber 
54 Encoded Strip 
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io 4MBH&lftRitK:*lv\ /hat*^+ let 

JSftmgg (m^-tir-f) tt, ±IE* y-^ft^©#fF»c^E 
#Kft*$ix;fc^:£©t> ©-?$>»>, {EoT, #3geH©Ul 

[0015] i o©sfcte«flBte*j^-c, /hw-t >-y- 1 6 

F fc 9©eiilX/^s' Kl 3ldi:oTilX3ft$*i„ *t^/14 

x/Ko-rv^^ftj^-r^w^^ih-t-^,, av^ttx. /h« 

5 id/hjs-fcvy-wwffiKBi 9 wit fe^fcw ctcm 5 8 
tvfcma 5 9 %&xmm u, © •? ^ U"rtBfc»iRawt 

^btv^o ttE©S§^*^-7 8, Xtt*^-3iSttffl* 
^4v^»*fc»43tttai«4 8X^*77^^5 3 Sr-Y 

6 O^i-^^^rtw-r^-^Srftffl^-Yv^fg— ^ 
30 J: 59jj^"f"6« 

[ooi6] m 6 »4, /hjjs-tv-y- i 6 <Dm<r>nmrm* 
l> Be©3aa0gtt©/h*-fc>'if7 of*, (i 

R) Wjt?4*—Y (LED) 7 2 SO 5 *— <D«S*I*J^ 
h ? 4 K 7 4 4 o X M& $ *tfc«»«« <t V & 
5. LED*>b©7ti^7 3f4, Kb?**— Ktr«&-K 

ta7(c^$tvfc;?'-i'^— Kco2 
o©ii7 5, 7 6 0=S-*tC^bV^Sft* s ^^$^5o 
/h«5 0*«, S?U$ixfcLED 7 2 h^-f*- K7 

«7jffi]tee^BgjiL^2o©msi©mfi!t©ii©« / > 

2o©m^©mS£©^t^ST* 5 ^$HS/4S, /Jn«*s 
-g-ldtt, 

9t>^C#<^ ; So 2o©m«K©S^©JtX»4^m^^>! : f 
so Sri:i6S-C#5o 
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9 

[00171 ia7fi, ^HSrlltT-rSfcfcO-feV-iMHl^ 
<0/J^#ftm-i- V pres , 7+ o :/<D/hffi-y--f Xfg-§- V 

sum , &r/T^-n i >'co/h}g«ii4am-§-v £ |if X*hZ>« 

[0 0 18] -fe>"tMHl^8 OldJo^T, ^fi* h *V 

*-K7 4tt, mvnm-tt ttez £5 \z 

/h®fS-g-?ra^:t-i-5fc*»c 8 00x 27 5 ^ny 
(BP*>0. 8 00x0. 2 7 5mm) cogttfB^Sr^ L 

A#T'#5. LED72lt 0«*.ff, fU7t^VG 
mBHi>t,Aft*5g$9 4 0nm^, gtS,S>#-§-T 
1 9 1 V-Ct?fcoT, 1 OMa JC*5^-C-&$fc 2 . 3 2 
h<D)t^Srtt5 t©-Cfc?>. LEDM 

Scld, jfWTJ^-7 8riSLED&tf* h^*— K±l£ 

««&{S»fc-£*.fe*u5J: 3 L E D 7 214, IJ 

13:5 OMa DCfitWlC^^ll, ^L-fftSSft 

-tr 8 OK&btuSo 
[0019] #117 5, 7 6^bC03tfl;5K»4> 2 

2, 8 3, Mx.tf«e^hfc2 5 /! VA*t7ty H 

fEm&\cttLxm&.&ixtcLH oo 4 4cmwmng 

So 

[0 0 2 0] iftgfg8 2, 8 3A^CDm^(4, 7 ^ >V$ 
7 9. 8 1lCJ:ot7^/^$^ ^LT^iitSS8 

D£„ CltUi, V sum &Jt$fcS8 8<0-^CDA^)«-AP^ 
5: tfCt^jg^^ttSo Jfc&3§8 8 A^Kif 

[00 2 1 1 V sum /J>»^X© ( R*Sr4-*.5«t5 

- K7 4K*#ftg££&#tU /h$ft/HS0>#£-J;9 fc 
V sum Srlg^-TSo SEoT, /h^-trviJ-7 

[00221 7^/^7 9, 8 4A»b<oa^?f4> S<Z>1# 



(6) 

[00 2 3] Apmtrasgs 4 ©Asw^ca^ii, m-c> 

t r^-f/hjSirv-lM 6 5rii9-?:LT-t(D't'.L^7 7 5: 
ilLt:JiiS$n7cit#lCI4 % ftSffjlC, 2500^ 
h<E>fc*-;?{f-S§-T'fc>), ^r05{I-§-M$S : g : lttt»il?2 5 : 

mm&8 2, 8 3Wda73^*5^5 2 0(0{@SiJcDm#f4, 
ASWtC, 1 2 5 ftV> U 7 5 S !) h© tf-^ «tt? 
fcot, 1 3 : l-CfcS. M<Oi#*gSi 

K fc ©raSrJlii-f-S t # fcf -6Jft 7 7 Ktt-rS'NiSrolil 

^fewt'-^a^ttiErt, Af^c, +25o?y*i- 
h/«ev^b-2 5 o ^ y ^h©F^t?fftL, m^mjE* 5 

M©*tIS8 5©fiV^lEij5-2 5 05y#;vh<t*)* 

[0 0 2 4] -i 'm<Dft&*ffi*airZ>tiib<Dm<Dm 
20 S^3t^-fe:Vf-|4 N -?-?^J»R(D%:m&nm5, 3 0 
4, 8 1 4^\zm^^tttcXo^. LEDt*h^* 

S^J $HfcLEDt*h^t-Kt© 

[0 0 2 5] ^rtiT u— tOfn^^s/ Kl OtfM yffy 
^xf-> 3 yi 2lcEt^5fcWC ^f^yv'20 
tt, *a <3 Sftfcv-^ 7 h * 2 8 coffs 

30 Kile J; 19 , ^ v^^-v^^x— v-a v©jtffl9A»6>^-f K 
U-/W2 SST^iaC^]*) $tbfcv'-v7 H 2 7tCjSoTS 

hyy^w^ya-y (ia^-r) icj:ot»^ 

7°y = > hn-7lt »$f 3 5 
^»m^/i'^^«toT/h}jS5 0 5rg5tm$-li:5„ /hjB«3 

Dt^n»cS?iJ$n7t*: h^t- Kt©ra©tf^i»2 
7(c^-r5/h}S«1ll^[6]ttSi:Sr^^5o Z<D^m 

^Ki-t-SirtlcRgsyX/u^giJ^tv^LTT'y >^=> 

St.&<ff, ^=^7J^4 4»^W^ 
so /U4 0lC«toT*?gf»jS$ix5 0 laH/X/MDSMi/HS 
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(7) 



± VIM 6 \z X i) y V £*K / XA-j&s-t (D'&<Dtpm 
tt^£KtSfiSL/«£WX/Wi. ffS2<0[nHgiM£fKW 

^£iib#jlc**itu y v^fi^ v-r^-v;*^-^ 

*5^$ixT, ^y v*##iwe- k (consume 

[0 0 2 6] iS^^^xti^i^tt^^icSv^yX/Po 

[01] ^rtiT roPP^^s/ K^/X/vffifcsF^ftcE. 

«HB&¥E0T-;fc5o 

102] ±frTU— (Dftl^^y h'%?j<-tmx\ -?:©/X 
/UEfCjb'tt^/X/UTU— Sr^U ^LT7X;V7U- 
{cEffi-T Z'hffi± vif&tf 0«3£B&a5#ittK:^1-0-C* 

[04 ] Mit&tbWJtg&^-r y ^Kffi^&iftfc/hiig-tr 

vy-su ? 0«secDa:A«tiiS¥ffi0T-*) 5o 

[05] 04<Df|lfffi^5-5lCjeoT^fci#tf):£rtlT 



co«ias»fffiffl)ffi0-cS)5 <> 

[0 6] 05 y^(om<Dm^M^^-rm 

[0 7] 0 6ro/hjg-fe>--y-<oyo j/i'MffeS. 

10 ^rliTu— WFP^^y K 

12 ^yft^^T->3y 
l 3 y K 

14 ^"Itg^dr-^s/r 

15 y X/w 

1 6 /hjg-fev-y- 
1 8 w&mm 

2 o mm&® °im t£**w 
2 2 Mim®. 

2 6 # 'f K U—jiV 

2 7 *at#]*> $ixfcv'-v7 h 

2 8 — ^ 

2 9 ZQWmi&W. 

3 0 v=*/UK 

3 1 m^.<07U-A^ 

3 2 -7-^3.= s/ h 

3 3 / X/Pffi 

3 5 AnHftfii^ 

4 0 *£/X/V 

4 2 jfltfrrM^- 

44 ^ -^A^ 

4 8 tt&msi 

5 0 

5 1 M 

5 2 %yy('< 

54 aiV^— h'&tltc* h]) y~7° 



111 



[06] 




iff 77 



"5 is u-^ 1 7 
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(9) 



[135] 
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(5i) int. ci. 6 mmc^ /fftsas-^ fi a«**«sf 

B 4 1 J 2/165 
2/05 
2/125 

B 4 1 J 3/04 1 0 2 H 
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(72) $§K# T>\>-7^vY V^<< ^77!ly (72)3891# 
T> V #^*H ^a— 3 — ^*1 14519 

h 2115 

(72) 3gW# 



10 3 B 
10 4 K 

y #-&*H — ^ — 3 — ^ W 14617 
h 180 

T^y^^^S = 3.— 3— *J«N 14624 
33 
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